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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of : 
Kari AASB0 et al. Attn: BOX PCT 

Serial No. NEW Docket No. 2001_1245A 

Filed September 10, 2001 : 

ANEW SILAGE AID, PROCESS FOR 
PREPARING THIS SILAGE AID AND USE 
OF THIS SILAGE AID 
[Corresponding to PCT7NO00/00079 
Filed March 6, 2000] 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents, 
Washington, DC 20231 

Sir: 

Please amend the above-identified application as follows: 

IN THE SPECIFICATION 
Page 1, after the title of the invention, please insert: 

This application is a 371 application of PCT/NO00/00079 filed March 6, 2000. 

IN THE CLAIMS 

Please amend claims 3-7 and 10-1 1 as follows: 

3. (Amended) Silage aid according to claim 1, wherein the short chain carboxylic acid is 
formic acid of concentration 60-100%, preferred 83-98%. 

4. (Amended) Silage aid according to claim 1, wherein the short chain carboxylic acid is 
acetic acid or propionic acid of concentration 60-100%, preferred 80-100%. 



5. (Amended) Silage aid according to claim 1, wherein 0.1-10% of the antioxidant, 
preferred 0.3-2%, is dissolved in the short chain carboxylic acid. 

6. (Amended) Silage aid according to claim 1, comprising an antioxidant selected from 
the group BHA, TBHQ and propyl galate (PG); and formic acid. 

7. (Amended) Silage aid according to claim 1, comprising BHA and BHT; and formic 

acid. 

10. (Amended) Process according to claim 8, by dissolving 0. 1-10% of the antioxidant, 
preferred 0.3-2%, in formic acid, acetic acid and/or propionic acid of concentration 60-100%. 

11. (Amended) Process according to claim 8, for preparation of a silage aid comprising 
2,6-di-fert-butyl-4-methylphenol (BHT) and 3-fert-butyl-4-hydroxyanisole (BHA), and formic 
acid, by 

a) dissolving BHA in the acid, and 

b) subsequently, dissolving BHT in the solution obtained in step a). 

Please add new claims 14-30 as follows: 

14. (New) Silage aid according to claim 2, wherein the short chain carboxylic acid is 
formic acid of concentration 60-100%, preferred 83-98%. 

15. (New) Silage aid according to claim 2, wherein the short chain carboxylic acid is 
acetic acid or propionic acid of concentration 60-100%, preferred 80-100%. 

16. (New) Silage aid according to claim 2, wherein 0. 1-10% of the antioxidant, preferred 
0.3-2%, is dissolved in the short chain carboxylic acid. 
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17. (New) Silage aid according to claim 3, wherein 0.1-10% of the antioxidant, preferred 
0.3-2%, is dissolved in the short chain carboxylic acid. 

18. (New) Silage aid according to claim 4, wherein 0. 1-10% of the antioxidant, preferred 
0.3-2%, is dissolved in the short chain carboxylic acid. 

19. (New) Silage aid according to claim 2, comprising an antioxidant selected from the 
group BHA, TBHQ and propyl galate (PG); and formic acid. 

20. (New) Silage aid according to claim 3, comprising an antioxidant selected from the 
group BHA, TBHQ and propyl galate (PG); and formic acid. 

21. (New) Silage aid according to claim 4, comprising an antioxidant selected from the 
group BHA, TBHQ and propyl galate (PG); and formic acid. 

22. (New) Silage aid according to claim 5, comprising an antioxidant selected from the 
group BHA, TBHQ and propyl galate (PG); and formic acid. 

23. (New) Silage aid according to claim 2, comprising BHA and BHT; and formic acid. 

24. (New) Silage aid according to claim 3, comprising BHA and BHT; and formic acid. 

25. (New) Silage aid according to claim 4, comprising BHA and BHT; and formic acid. 

26. (New) Silage aid according to claim 5, comprising BHA and BHT; and formic acid. 

27. (New) Silage aid according to claim 6, comprising BHA and BHT; and formic acid. 

28. (New) Process according to claim 9, by dissolving 0.1-10% of the antioxidant, 
preferred 0.3-2%, in formic acid, acetic acid and/or propionic acid of concentration 60-100%. 
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29. (New) Process according to claim 9, for preparation of a silage aid comprising 2,6-di- 
fert-butyl-4-methylphenol (BHT) and 3-fert-butyl-4-hydroxyanisole (BHA), and formic acid, by 

a) dissolving BHA in the acid, and 

b) subsequently, dissolving BHT in the solution obtained in step a). 

30. (New) Process according to claim 10, for preparation of a silage aid comprising 2,6- 
di-fert-butyl-4-methylphenol (BHT) and 3-ferf-butyl-4-hydroxyanisole (BHA), and formic acid, by 

a) dissolving BHA in the acid, and 

b) subsequently, dissolving BHT in the solution obtained in step a). 



The specification has been amended to insert a cross-reference to the International 
Application. 

The claims have been amended to avoid their multiple dependency, as a result of which new 
claims 14-30 have been added to the application. 

Attached hereto is a marked-up version of the changes made to the claims by the current 
amendment. The attached page is captioned " Version with markings to show changes made. " 



MRD/aeh 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
September 10, 2001 



REMARKS 



Respectfully submitted, 



Kari AASB0 et al. 




Registration No. 25,134 
Attorney for Applicants 
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Claims 

1 . Silage aid comprising at least one antioxidant selected from the group j 
2.6-di-/£/7-butvi-4-methylphenol (BHT), 3-/m-butyl-4-hydroxyanisole (BHjAV 
/m-butylhydroquinone (TBHQ), tocopherol and gallates; at least one short jchain 
carboxylic acid: and optionally at least one salt of said acid. 

2. Silage aid according to claim 1, wherein the short chain carboxylic acid is formic acid, 
acetic acid and/or propionic acid. ! ; :| 

■ f:; 

3. Silase aid according to claim 1 wherein the short chain carboxylic acid is formic 

acid of concentration 60-100%, preferred 83-98%. ! 

, ■) 

4. Silage aid according to claim 1 p^etemrs. wherein the short chain carbbxylic acid is 
acetic acid or propionic acid of concentration 60-100%, preferred 80-100%V [ 

' ' 

5. Silage aid according to a ny o f the pi u etldiag 1 claims, wherein 0.1-10% of the 
antioxidant, preferred 0.3-2%, is dissolved in the short chain carboxylic acid. 

6. Silage aid according to any of the proc&eding claims, comprising an antioxidant selected 
from the group BHA, TBHQ and propyl galate (PG); and formic acid. 

cAolX rA \ 

7. Silage aid according to anj^f4^pFoc@eding-€4aims. comprising BHA and BHT: and 
formic acid. 



25 
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8. Process for preparation of a silage aid comprising at least one antioxidant selected from 
the group 2,6-di-/m-butyl-4-methylphenol (BHT), 3-/^r/-butyl-4-hydroxyanisole (BHA), 
/m-butylhydroquinone (TBHQ), tocopherol and gallates: a short chain carboxylic acid 
and optionally at least one salt of said acid, by dissolving the antioxidants in the acid 

' '' i ; ■' 

9. Process according to claim 8, by dissolving 0.1-10% of the antioxidant; preferred 
0.3-2%, in a short chain carboxylic acid of concentration 60- 1 00%. j j 



WO 00/53033 



t J Ci/iNUUO/UOU/y 



'I VI; 



10. Process according to claim 8-er9; by dissolving 0.1-10% of the antioxidant, preferred 
0.3-2%, in formic acid, acetic acid and/or propionic acid of concentratiom60-100%. 



11. Process according to claim 8, 9*w4& for preparation of a silage aid comprising ; 

leljBHA), and 



2,6-di-/i?/*;-bmyl-4-methylphenol (BHT) and 3-/m-butyl-4-hydroxyaniso 
formic acid, by 

a) dissolving BHA in the acid, and 

b) subsequently, dissolving BHT in the solution obtained in step a). 



S ,f I: 



:7 



10 



12. Use of a silage aid comprising at least one antioxidant selected from thegroup 
2.6-di-/m-butyl-4-methylphenol (BHT), 3-/er/-butyl~4-hydroxyanisole (BIJA). 
rerr-butylhydrocjuinone (TBHQ), tocopherol and gallates; a short chain carboxylic acid; 
and optionally at least one salt of said acid, for protection offish oil during a fish silage 
process. 



13. Use of a silage aid comprising at least one antioxidant selected from tKe;group : < 

' i | ■ - ; : j 

2.6-di-rerr-butvl-4-methyIphenol (BHT). 3-/err-butyl-4-hydroxyanisole (BHA). [ 

' ! : J •:]]':•:. i ; : 

rm-butylhydroquinone (TBHQ), tocopherol and gallates; a short chain carboxylic acid;; 

••I'll- : 'i f 

and optionally at least one salt of said acid, during preservation of organiciby-productsj 



120 



1 0 SEP 2001 

WO 00/53033 PCT/NO00/0G079 

A new silage aid , proc ess for preparing this silage a idand use 
of thiTinTage^rfd ' * ~~™ — 

This invention relates to a new silage aid. process for preparation of this silage aid and use 
of the silase aid. 



When preparing silage from for instance fish waste, the raw material is treated with acid to 
5 obtain the optimum pH (3.5-4.5) with regard to enzymatic hydrolysis, and to prevent the 
growth of bacteria during storage. 



During the silage process hydrolysis results in the formation of emulsions made up of an 
acidic water phase, an oil phase and solids. The degree of phase separation in these systems 

10 depends upon the type of raw material used. Oxygen is easily transferred through water, 
which unfortunately gives rise to oxidative degradation of the oil phase. This lipid 
oxidation results, of course, in a reduced nutritional value of the oil as an ingredient both for 
feed and for food. Likewise, it implies a reduced quality of the oleochernicals made from 
fish silage oil. To overcome these problems it would be a great advantage if an antioxidant 

15 well suited for the protection of fish oil could be present during the silage process. 

The most favourable way to include an antioxidant would be as a constituent of the silage 
aid. Generally, it would be necessary to have at least 1% antioxidant in the silage aid. Water 
soluble antioxidants are easily included in an acidic silage aid. Unfortunately though, these 

20 compounds will not be able to protect the oil after separation since they will not be 
associated with the oil phase. Furthermore, the antioxidants that are food approved in 
Europe and/or the US at present, are mainly fat soluble compounds, e.g. 
2.6-di-ferr-butyl-4-methylphenol(BHT). 3-rerr-butyl-4-hydroxyanisolefBHA). 
rm-butylhydroquinone(TBHQ), tocopherol and the gaflates. All of these food approved 

25 antioxidants are also commercially available in formulations with emulsifying agents, but 
unfortunately the emulsifying agents are in general hydrophobic, and thus these 
formulations are not well suited to an acidic water medium. 



The antioxidant ethoxyquin is an exception with regard to the properties described above. 
30 Ethoxyquin is a secondary, cyclic amine. Hence, it is well known that ethoxyquin is soluble 
in acids at low pH f<3). as this implies protonation of the amino group and thereby 
formation of a hydrophilic salt. As pH rises to 4-5 however, ethoxyquin will be 
deprotonated and consequently, will again become fat soluble. Thus, by choosing the proper 
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concentration of acid it is possible to have ethoxyquin in the form of a hydrophilie salt in 
the silage aid. while during the silage process the salt is deprotonated. becomes fat soluble 
and consequently will be able to protect the oil against lipid oxidation. Likewise, other 
antioxidants with an amino group may be suitable for this use. The preparation of 
5 ethoxyquin formiate salt, and this salt dissolved in formic acid is disclosed in Norwegian 
patent application no. 851007. 

Unfortunately though, ethoxyquin or other known antioxidants with an amino group, are not 
food approved. Therefore, when food approval has been required, no silage aid soluble 
10 antioxidants have been available to date. 

Thus it is a main object of the present invention to provide a new silage aid comprising a 
food approved antioxidant. 

15 This and other objects of the invention is achieved by the attached claims. 
The invention will be further explained below. 

The antioxidants BHT. BHA. tocopherol. TBHQ and propyl gallate(PG) are practicalh 
20 insoluble in water, and experiments have shown that their solubilit\ m mineral acid^ 

(hydrogen chloride, sulphuric acid) is also quite low (see Table 1 ). Unexpectedly however, 
we have now found that these highly hydrophobic antioxidants are soluble in the short chain 
carboxylic acids formic, acetic and propionic acid (see Table 1 j. Further experiments have 
shown that when using a silage aid comprising BHA. TBHQ or PG dissolved in S57c formic 
25 acid, a superior quality of the fish oil product as compared to the product of the same 
process using only 859c formic acid (Table 2* is obtained. When the silage aid containing 
antioxidant is blended with the fish waste raw material, the hydrophobic antioxidant is 
associated with and protects the oil phase. Thus, we have found a method which is 
convenient on a technical scale and which leads to superior quality of the products of the 
30 silage process. 

Generally, the amount of silage aid needed will depend upon the type of fish waste used and 
the choice of acid. Also, the amount of antioxidant needed, may depend upon the raw 
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material used or the requirements regarding the stability of the isolated oil. This implies that 
the required amount of antioxidant dissolved in the acid may vary. 

Furthermore, we have shown by experiments that the solubility of BHT in formic acid 
5 increases when BHA is present in the acid. This was a surprising result. 

The silage aid might further comprise additives like, anti-microbiell compounds (e.g. ethyl 
benzoate or benzoic acid), anti-fungal compounds, anti-corrosive compounds, chelating 
compounds (e.g. citric acid), compounds improving the handling properties (e.g. glycerol), 
10 and oxygen scavengers. 

The present invention also comprises to firstly dissolve the said antioxidants in a short chain 
carboxylic acid, and subsequently adding a mineral acid in the purpose of decreasing pH. 

15 The short chain carboxylic acids according to this invention might be used either alone or in 
combination with their corresponding salts. Further, the aforementioned acids might be used 
as a mixture or as a mixture together with any of their salts. 

The present invention is documented by experiments performed for a fish silage process. 
20 This invention will of course also prevail for other processes where acidic preservation is 
used. Fish silage shall only be considered as an example. The invention is applicable m 
acidic preservation of other organic by-products like slaughter waste, poultry waste and 
food waste, as well. 

25 Table 1. Solubility (weight %) of antioxidants in different acids. 





BHA 


TBHQ 


PG 


BHT 


j Toco- 
! pherol 


5 M hydrogen chloride 11 


<0.1% 


<0.1% 


<0.1% 


<0.1% 


I <0.1% 


4 N sulphuric acid J 


<0.1% 


<0.l% 


<0.1% 


<0.1% 


! <0.1% 


85% formic acid" 


>5% 


>5% 


>10% 


< 0.25% 


i < 0.5% ' 


98-100% formic acid" 


>10% 


>10% 


>10% 


< 0.25%' 


! < 0.5% 


100% acetic acid b 


>10% 


>10% 


>10% 


>10% 


i >10% j 


100% propionic acid b 


>10% 


>10% 


<10% 


>10% 


■ >10% '< 
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a) A mixture of antioxidant(40mg) and mineral acid(40g) was thoroughly shaken at 23°C. 

b) A mixture of the chosen amount of antioxidant 10-400mg) and acid(4g) was thoroughly 
shaken at 23°C. c)0.25St BHT is not soluble in formic acid. When 0.5% BHA is added to 
the formic acid. BHT is soluble. 

5 

Example I: Experimental procedure for a iab-seale fish silage process* 

The raw material. Atlantic salmon viscera, was ground in a kitchen grinder, and the 
resulting minced fish waste was thoroughly blended before it was portioned into separate 

10 batches each containing 500 gram. Silage aid (2% vol./wt.; lOmL) 85% formic acid with or 
without 0.75% wt./vol. of dissolved antioxidant was added, and the content of each batch 
was mixed to ensure a homogenous distribution. The batches was stored for eight days in an 
oven at 35±2°C before a standard procedure for silage work up was conducted. This 
included warming the silage at 90±1°C for 1 minute, tempering, and finally separating the 

15 oil after centrifugation. The isolated oils were analysed to determine the POV and p-AV. 
Furthermore, weight gain (at 35±I°C) as a function of time was registered to determine the 
IP of the oils. The results are presented in Table 2. 

20 Example II: Experimental procedure as in Example I. but the raw material in this series 
was whole herring. The results are presented in Table 2. 

Table 2. Comparison of the results from analysis of various oil quality parameters* 1 , 
determined for fish silage oil produced 5 using silage aid with or without dissolved 
25 antioxidant. 



Example no. 


Silage aid c 


POV ! p-AY i IP 


I 


Control: 85% HCOOH (formic acid) 
85% HCOOH inci. BHA (150ppm) 
85% HCOOH incl. TBHQ (150ppm) 


3 ! 24 j 1 
2 | 22 19 
1 ' 9 | 62 


II 


Control: 85% HCOOH 

85% HCOOH incl. PG (150ppm) 


29 i 29 j 0 
7 i 19 ! 4 



a)POV(Peroxide value, Ph, Eur. V.3.4.5); determines the amount of primary oxidation 
30 products, hydroperoxides, in the oil. p-AV(7?-Anisidine value, IUPAC 2.504); determines 
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the amount of some secondary oxidation products, alkenais. in the oil. IP(induction period); 
a measure of the shelf life of the oil, given as the number of days it takes before the oil 
shows detectable weight gain due to oxygen absorption. b)The experimental procedure for 
lab-scale silage experiments is given above in example L c)The concentration of 
5 antioxidant given in parenthesis, is based on the amount of fish waste used in these 
experiments. 
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Claims 

1. Silage aid comprising at least one antioxidant selected from Ehe group 
2,6-di-rm-butyl-4-methylphenol (BHT), 3-terr-butyl-4-hydroxyanisole (BHA). 

5 terr-butylhydroquinone (TBHQ), tocopherol and gallates; at least one short chain 
carboxylic acid: and optionally at least one salt of said acid. 

2. Silage aid according to claim L wherein the short chain carboxylic acid is formic acid, 
acetic acid and/or propionic acid. 

10 

3. Silage aid according to claim 1 or 2, wherein the short chain carboxylic acid is formic 
acid of concentration 60-100%, preferred 83-98%. 

4. Silage aid according to claim 1 or 2 claims, wherein the short chain carboxylic acid is 
15 acetic acid or propionic acid of concentration 60-100%, preferred 80-100%. 

5. Silage aid according to any of the proceeding claims, wherein 0.1-10% of the 
antioxidant preferred 0.3-2%, is dissolved in the short chain carboxylic acid. 

20 6. Silage aid according to any of the proceeding claims, comprising an antioxidant selected 
from the group BHA, TBHQ and propyl galate (PG); and formic acid. 

7. Silage aid according to any of the proceeding claims, comprising BHA and BHT; and 
formic acid. 

25 

8. Process for preparation of a silage aid comprising at least one antioxidant selected from 
the group 2.6-di-?m-butyl-4-methylphenol (BHT), 3-fer/-butyl-4-hydroxyanisole (BHA), 
/m-butylhydroquinone (TBHQ), tocopherol and gallates; a short chain carboxylic acid; 
and optionally at least one salt of said acid, by dissolving the antioxidants in the acid. 

30 

9. Process according to claim 8. by dissolving 0.1-10% of the antioxidant, preferred 
0.3-2%, in a short chain carboxylic acid of concentration 60-100%. 
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10. Process according to claim 8 or 9. by dissolving 0.1-10% of the antioxidant, preferred 
0.3-2%, in formic acid, acetic acid and/or propionic acid of concentration 60-100%. 

11. Process according to claim 8. 9 or 10. for preparation of a silage aid comprising 

5 2,6~dwm-butyl-4-methylphenol (BHT) and 3-te77-butyl-4-hydroxyanisole (BHA), and 
formic acid, by 

a) dissolving BHA in the acid, and 

b) subsequently, dissolving BHT in the solution obtained in step a). 

10 12. Use of a silage aid comprising at least one antioxidant selected from the group 
2*6-di-ter/-butyl-4-methylphenol (BHT), 3-terr-butyl-4-hydroxyanisoie (BHA). 
terf-butylhydroquinone (TBHQ), tocopherol and gallates; a short chain carboxylic acid; 
and optionally at least one salt of said acid, for protection of fish oil during a fish silage 
process. 



13. Use of a silage aid comprising at least one antioxidant selected from the group 
2.6-di-ren-butyl-4-methylpheno! (BHT), 3-rm-butyl-4-hydroxyanisole (BHA), 
terr-butylhydroquinone (TBHQ), tocopherol and gallates; a short chain carboxylic acid: 
and optionally at least one salt of said acid, during preservation of organic by-products. 
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